Raman spectroscopy was used to study the structural changes and configurations of graphite and GO, as shown in SI Figure S1 (b). The G band is assigned to first-order scattering of the E 2g from the sp 2 hybridized carbon while the D bands is due to the defects or structural imperfections present on the graphite plane 36, 37 , both are used to characterize graphene-based materials. Characteristic G peak at 1580 cm -1 is observed for graphite, with an almost absent D peak suggesting no defects on the carbon basal plane. On the other hand, G and D peaks at 1602 and 1350 cm -1 , respectively, are observed for GO, which are consistent with the well-known GO Raman peaks. The large D peak of GO denotes the significant presence of many functional groups formed. 37 To investigate the functional groups present on the synthesized GO, FTIR analyses were performed.
the O1s peak of GO is observed. Calculated C/O atomic concentration ratios of 43.4 and 1.6 for graphite and GO, respectively, confirms the successful oxidation of graphite. Furthermore, SI figure S2 (b) shows the deconvolution of the C1s core spectrum of GO. Three peaks can be observed at binding energies of 284.8 eV (C-C/C=C), 286.9 eV (C-O), and 288.5 eV (C=O) 51 , which are in good agreement with the functional groups observed from the FTIR analysis. Figure S4 . Spherical CS-PEI-GO beads of about 3 mm in diameter. We were able to synthesize stable CS, CS-PEI, CS-GO and CS-PEI-GO by crosslinking with glutaraldehyde.
Macro-image and chemical stability of CS-PEI-GO beads and other control beads

Chemical Stability
Solubility tests with different solvents were performed and the results proved that the beads are insoluble in different acidic and basic solutions, as shown in Table S4 . The good chemical stability of the beads can be attributed to the successful crosslinking reaction between GLA and the amine groups present in the beads. This stability over a wide pH range is favorable for the potential applicability of the beads to different types of wastewaters, as well as the possibility of regeneration of the beads using different desorption agents. 
